Molecular form follows function: (un)snaring the SNAREs.
Exocytotic release of transmitters is mediated by the ternary SNARE complex. The form of this complex is consistent with its function in the positioning of vesicles to the plasma membrane and their fusion to it. Recent advances in single-molecule techniques, however, bring an additional layer of complexity to this process, implicating that there might be various modes of operation. For example, the binary syntaxin-synaptobrevin 2 complex, in addition to the ternary complex containing SNAP25, might enable vesicular docking. Single-molecule techniques allow direct measurements of the distance/extension, rupture force, spontaneous dissociation times and interaction energy for SNARE protein-protein interactions. These measurements are complementary to results and conclusions drawn from other techniques. Consequently, single-molecule techniques promise tremendous opportunities for in vitro investigations of SNARE proteins to improve our understanding of their role in exocytosis.